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(54) FAT PROCESS AND COMPOSITION 

(71) We, UNILEVER LIMITED, a company organised under the laws of Great 
Britain, of Unilever House, Blackfriaxs, London E.C4, England, do hereby declare the 
invention for which we pray that a patent may be granted to us and the method by which it 
is to be performed, to be particularly described in and by the following statement: 

This invention relates to fats particularly for edible purposes and their preparation by 
interesterification. ' . 

The rearrangement by interesterification of fatty acid radicals among triglyceride 
molecules is widely applied to meet the requirements, particularly the melting require- 
ments, for fats, including glyceride oils, particularly for such edible applications as 
margarine and bakery applications. - . 

The present invention proposes the use as the catalyst in interesterification reactions of a 
lipase enzyme. - • * 

The invention comprises an interesterification process in which fatty acid moieties ol a 
reactant composition comprising a fat are rearranged in liquid phase by interesterificatfon 
in the presence of a lipase enzyme interesterification catalyst and an amount of water to 
activate the enzyme. 

The process of the invention is carried out at moderate temperatures, at which the 
enzyme is active and under mild conditions which avoid the need for strongly acidic or 
alkaline or other extreme conditions. Preferred temperatures are between 20 and 60°C, 
particularly up to 50°C. according to the capacity of the enzyme adopted to withstand : 
elevated temperatures. The reaction is in the liquid phase and may be facilitated by 
dissolving the reactants in an organic solvent, preferably low-boiling alkanes. e.g. 
petroleum ether (60-80*C B range). The solvent should not affect the enzyme. 

In contrast to conventional interesterification processes where even 0.1% water is 
undesirable, requiring additional amounts of the catalyst, a small amount, usually up to 
10% but preferably 0.2 to 1% water or buffer solution is necessary for the enzyme to 
function and excessive precautions to dry the fat or other materials used in the process are 
therefore not required since any moisture they contain may contribute to the water required 
in the reaction. More than \% water or buffer is less desirable in the present invention as 
the reverse hydrolysis reaction is thereby promoted, with the formation of partial 
glycerides. 

The water required in the reaction may be incorporated into the reaction medium 
adsorbed in a support agent such as kieselgiihr. which may be used to aid dispersion also of 
* the enzyme and, as explained later, preferably combined with the enzyme. Quantities are 
based on the weight of fatty reactants. The purpose of the- buffer is to maintain the reactants 
at a pH at which the lipase is reactive. . 

The process of the invention can be applied to achieve the results of conventional 
interesterification processes. 

Free fattv acid may be added to glyceride mixtures to contribute to the formation of 
glycerides m the rearrangement, together with other fatty acids liberated from the 
triglycerides themselves in the course of the reaction. Preferably a molar ratio of 0.3:1 to 
7:1 acids to elycerides is used according to the extent of reaction required. A further 
advantage which the present invention provides is due to the specific reactivity of certain 
lipase enzymes. Whereas some will rearrange the fatty acid radicals on any position of the 
triglyceride molecule, others react only to change the radicals occupying specified positions. 
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whi .e yet others are ^^^^S^^S^^ 

according to ""^JgA" S*ST»to&2 "Sol ^ modification of fats 

stage before a reaction is complete tnus B W "S " ,u '"' : n .-raterification reactions. 
10 which has not hitherto been available in more rapid VSgJg^g^ applicable to 
10 A widely ranging facility is therefore P^J^^Sthe Sages outlined: j 

the inventlon.Tor obtaining - • wjde w AjftSZ^jZ^to*^ •»■ • 

The invention may be used to upgrade fats for a ™« ./ £ unsatU rated or 

more highly unsaturated acids may be replaced m S'TF™" ' A exchange may be 15 

i 5 2£Jr&fc «» ^;^s!r^^ acids * using 

replacement, of fatty acid residues ^ ^J^S^S^mi^o^tc^tn^ 
invention is in the prov«.on lof ."P»" em n e d nt gJ l0 (S)utter itself contains substantial 
from less expensive vegetable oik an? fate, ukm i ^ ya , u ble 

25 quantities of Z-oleylglycendes io : palmitic ^and ste ™' * a °,£ edt providm g in chocolate 

melting characteristics for which lh ^ fat * *° n S ra n, re from a hard solid resisting i 
confectionary a sharp melting in the region ? f ^ v -" m ^ r ^cWy from the toneue. A few J 
melting by handling to a mobile fl^^«^-^ q fif^fflipe are^f similar % 
alternative sources of vegetable butters notaoij - snea 1 „ iva r ed are of variable 30 

30 constitution, but ar e themselves expensive and being large£ un ^ 

quality. Palm o.l " «^*^ r J£l£^ by fractionation. The bulk of he 
2-unsaturated glycendes and ^ these are recov ^ ea u ^ turated in a t least one of the 
glycerides of most vegetable 01b nowever^ IO U p gr ade these glyccnde 
t&ha-positions in ^^^^£SS^SSSJi replacement of 13 
35 oils for the production of , 0 harden the product, part.cularly 

outer, unsaturated fatty acid "^^""SKiwtunted-Kld radicals on the inner. 
. stearic acid, and where necessary also °f »ny rughl) unsa ^^oml inierestenficanon 
2-position bv the oleyl radical. Both hydrogentaior 1 ana d " • processes are however 
Processes which may be used for this P UI F^ n | j£2!^J 8 h S^naiioii processes 40 ^ 
40 Cselective in affecting all the »g«*P^JSM"3?^ in A 

are invariably accompanied *y™™™£ n £™&™ to t example oleic acid to its isomer ,| 
the product from the natural ^X^J^mS^P^ on a glyceride containing a f 
elaidic acid. This isomensation confers a dl "5""i^* £ the catalyst and the reaction » 
Sns-acid radical ^»^\KoWoffittW^^ of the 45 | 
45 conditions, .greatly adding to ^.^^ft nSse the present invention prov,des 3 
characteristics of the product. By - the ^ c . ot r' e "!^ whic h & free from these defects. >§ 
seleoively interesterified fats and a hardening process which is tree ions w be .y» 

enabling unsaturated acids or short-chain ^^...^^riifaron the product. The * 
replaceSby saturated a«^confernng iniproved ^ h whjch arc 50 * 

50 invention therefore provides as products l««w^^ acids . prc ferably from • * 

'nevertheless free from elaid nhaupn ;«^^^^Wh»«fcned fats of the | 
C n to C« and more particularly C„ and C « ** u . ra 0 ^ an Iodine Value of 25 to | 

unsanction. This may be des.rable for d 1*™**?^%% b e particularly by linoleic 
60 . for iheir dietetic value. The replacement for tte b/confmcd 10 either the 

acid and bv the use of posii.onally-selective lipase catalysts, may 
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fatty acids more than 85% of those which are in the 2-position being «n»«^tea 
Tte ercwme catalyst may be from animal, vegetable or microbial sources, preferably the 

\ Sered solids, incorporating protein andsugar materials and sahs »^«»^ 

«'> 5 amounts of the active Enzyme and preferably contain the equivalent to 1 to units ot 5- 

i acX/mg. based on the standard generally adopted of ^^^{"""JSSS! 

'■■ fatry acid from olive oil substrate in 1 minute under standard conditions. According to 

i these the olive oil is dispersed to form a 5% emulsion mi Sft aqueous* emulsion of gum 

4 7 • S contauiihg%mfd calcium chloride, the pH of the reacuon bemg 6.0 and _the 

10 ^£rSe^ « . 


i X ■ Tfi ££Z compSg fatty reactants including gtyceride, water including buffer if 

1 I " desired "nd Turn, [are preferably agitated together throughout the reaction to maintain 

U I > SS^SSSSSd! preferably L ! closed Vessel to prevent the ingress oU nocture. 

1 I 15 DispeS of thl wate r and enzyme mav^facilitated by 15 

i '4' 28SSJ inert powder, for example a<fi%afd such »«*J n « e ^^{ffi55 

I, I w^r and attache to me enzyme, preferably in an amount from 1% to 10% of the fatty 


: i ™ hvdrolvsis These may be removed, together with any surplus free fatty acid by 

I molecular distillation. Silicic acid chromatography is also suitable. Partial glycendes may 

■vN also be removed by crystallisation or absorption e.g. on silica. 

^ TteStA eryceride product may be subjected to solvent fractionation or other 

* S* ' 25 conventional prSs to recover preferred components as required The economy of the 

M« ' ato Kiimr re-use in an insoluble form. Such techniques are well known m enzyme 

•V 1 SoS for example in amino acid manufacture and in the production of fructose syrup 

^The^invemion may be applied to rearrangement of fatty acids commonly occumngin 
fatTe r acids of comparatively short chain length from Q, to C I4 . or of longer ^hain ac. ds 
e E 'S'to £ or even longer? e.g. C M or C n . and they may be saturated v^th one or 
more ethylenic bond, whether cfs or trans-isomensed, or they may be salted 
The fS reagents of the invention comprise these acids whether in freeform or comb«ned 
I 40 in glyrer tfes The invention may be applied to glycendes m animal. U\f """J^oS 

fc A* f"tf and oils These chiefly comprise glycerides of C, 6 and C,» fatty ac,ds. but include those 

*> oflhorter and loneer chain acidi. for example lauric fats, crucifera oik. Particular «™pl« 

\ o V e E etaWrouVfnclude palm, cottonseed, olive, soyabean and sunftower oils and heir 

I derivK Vegetable butters are also suitable including in particular shea and lUipe. 

[ 45 

1 ^el's e'ach of coconut oil and olive oil were stirred in a closed vessel at 40/C for 66 hours 

wi£ 1% of their weigh, of Celiie and approximately 2 >% of tar weigh ^ Canada 
! 1 cvlmdracne lipase (1200 mgms equivalent to 4i.O00 units) and 0.7 A of a ?" m, "{ m °'| r 

\ \ i\ 50 bu fcr solution of N-trishyoroxymethyl ^^^^^^ leavine P a peliet 
i' J * The reaction mixture obtained was ccntnfuged and the oil layer decanted, leaving s pe"« 

! ■? wilich ZS "with 80 vol. % of the original oil mixture using a petroleum ether of 

: J boiline ranee 40 to 60°C, washines being added to the oil layer. . 

' ) Slr removui. the solvit by evaporation a reaction product was obla.ned in 96% yield ^ 

i ~T " ° f A^rt^ 

' } plMeCch was solvent-developed using as developing solvent 60 parts of petroleum «her 

I ffiSorC fraction). 40 parts of diethyl ether and I part of formic acid From the plate 72 .A of 

*f Sgryceridc ranee was obtained t6gcthcr with 16.5% of diglycer.de. 0o* monoglycende ^ 

1 60 ^TheVomposifioS thftrie.yceride fraction was determined by gas liquid 5^™^- 

A ph^nd is chared in Tab.eYwi.h that of the original coconut o.l/o .ve . » <^^J^ 

1 V same mixture when interesterified in the presence of a convenhonal alkjh metal catalyst. 
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TABLE 1 




Wt % 

triglyceride 

Triglyceride 
carbon no. 
(exd.glvcerol 
residue) 

In oil 

Interesterified oil 
by enzyme by alkali metal 
catalyst 

26 
28 

0.1 
03 

0.1 
0.2 

0.3 
0.5 


30 

15 32 


1.1 
5.0 


) 


20 


34 
36 
38 


6.7 ) 28.8 
) 

8.4 ) 


03 

1.4 ') 
2.1 ) 14.9 
4.2 
6.7 


. 2.1 


15.4 


4.0 
6.5 


40 

25 . 42. 


30 


44 
46 
48 


45 ! 

3-4 ) 

1.9 ) 12.0 
) 

1.2 ) 
) 

1.0 ) 


7.2 ) 

13.1 ! 

11.6 ) 60.9 
) 

11.6 ) 
) 

17.4 ) 


6.6 

12.6 

11.4 ) 60.9 
) 

11.7 ) 
) 

18.0 ) 


50 

35 52 


40 


45 


50 


55 


60 


65 


54 
56 

Total 


4-7 ) 
) 

21.2 ) 

) 58.7 
31.8 ) 

) 

1-0 ) 


6.8 ) 
) 

74 > „ 
) 23.9 

9.3 ) 

) 

0.4 ) 


7.4 ) 
) 

7-2 ) . 
X 23_> 

8.4 ) 

) 

0.5 ) 
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Substantial change of composition °^, b 0 ?S s ^^^ 
higherandlowercarbonn^^ jj 

compared with thaTof the palm mid-fraction starting material m Table 

was also subjected to treatment w.th pancreat.c »«^- *™ n » J h * lrie |yceride 

incorporated stearate residues were present in the 1- and J-positions oi . / 

m °Su,ars of the fatty acid distribution » «»«£^^1^^S^ " 

product in Table 2 appear with similar details for comparison ot tne toucn v 
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which Example 2 was repeated using a supported enzyme. A. niger in Example 3. R. 

■^JliSf for ISSi ^supported enzyme was as follows:- " 

T? ar ^ mOOU/em) of the lipase were dissolved in 20 parts of distilled water and 5 pans 
CeliFe Sdd^KSrSw It PC. 30 parts acetone were then added overS nunutes and 
SSiSSMSS!^ rnorel^he solid product formed was filtered off and dned 

otherwise was carried out as before. f „ ^ 

The origins of the lipase material used were as follows.- 

: Amano Pharmaceutical Co., Japan; 
: Soc. Rapidase, France; 
: Nagase & Co. Ltd., Japan. 


30 


A. niger 
R. arrhizus 
R. japonicus 


20 Triglyceride 


TABLE 2 


Fatty Acid 


Lipase 


14:0 


16:0 


18:0 


18:1 


18:2 


PMF 


0.8 

58.7 

6.6 

31.2 

2.7 

Example 

2 

3 

4 
5 

R. delemar 
A. niger 

R. arrhizus 
R. japonicus 

1.0 
0.3 
(0.0 
0.3 
0.3 

37.4 
34.8 
16.1 
37.4 
37.2 

29.6 
30.9 
2.7 
30.5 
32.3 

30.0 
31.5 
77.6 
29.8 
28.6 

2.0 

2.5 

3-6) 

2.0 

1.6 
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decrease in palmitic acid intent b also evident $ . the 

and are ^compaS with corresponding da\a for palm mrf-fraction. 

TABLE 3 


•45 Triglyceride species 


PMF 


57 
13 
1 
29 


Interesterified triglyceride 
% 

18.7 
36,7 
17.0 
27.6 


POP 
POSt 
StOSt 

Other glycerides 
St = Stearyl 

From Table 3 it is evident that a marked 
occurs in the 2-oleyl symmetrical disaturated glycerides obtained in tne pruuuu j 
Dart bcina palmitostearyl 2-oleyl glycende. F*nmoles in Table 2 

27.6% combined stearic acid respectively. 


Example 6 
Example 3 


repeated except that the enzyme powder was also recovered and 
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acid and palm oil with water instead of buffer. 

TABLE 4 



10 


15 


20 


25 


Fatty 
acid 


in palm 
oil 


teresterified triglyceride 


in mi 

Incubation 
1 2 



14:0 
16:0 
18:0 
18:1 
18:2 


1-0 
45.1 

5.1 
39.3 

9.5 


OS 
24.0 
38.1 
29.8 

7.6 


0.5 
24.8 
38.3 
29.2 

7.2 


0.3 
24.7 
40.3 
28.1 
6.6 


0.4 
28.1 
34.8 
29.6 
7.1 


0.3 
29.5 
31.5 
31.0 
7.7 


0.5 
29.8 
30,9 
31.1 
7.7 



Incubation 
time (days) 

Parts of 
water added 


0.020 0.020 0.015 


0.015 0.010 0-015 


each cycle was — 

30 throughout the Example 
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16:0 
16:1 
18:0 
18:1 
18:2 


Olive Oil 

11.5 

0.2 

1.8 
77.2 

9.3 


Interesterificd 
triglyceride 

7.9 

0.1 

2.7 
55.1 
34-2 


I 

c 


V 


,„d arachiiic acid, drivel » «> RgS™*!. prepared * 

acetone onto kieselguhr by the •""^•^^^"Srotomether and the solution 
narts linoleic acid were dissolved in 8 torts oi P« 3? , o{ tnc supported 

SKed 33i a»»tion for 2 days at ^■ w * t " 7^rairtt5wM««sdescribrf « 

TABLE 5 
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77% of the incorporated linoleate residues of the triglyceride product were found by 
analysis to occupy the 1- and 3-positions. compared with 95-98% obtainable with lipases 
showing positional specificity. In theory fully non-specific reaction should give 67% 
incorporation into the 1- and 3-positions. ' * 

Example 9 . - . . 

A mixture of equal parts of shea butter and palm mid fraction was dissolved m its own 
weight of 60-80* petroleum ether and reacted for 2 days at 4(rC with 0.25 parts of an A. 
niger lipase precipitated on kieselguhr as described in Example 2 and wetted before use 
with 0.02 parts of water as described in Example 7. After recovery the triglyceride fraction 
of the product exhibited a substantial drop, from 37.8% to 18%, of triglycerides of carbon 
number 50. and a corresponding increase, from 18.5 to 43.7. of those of carbon number d2. 
A similar change, from 39.1 to 33.3%. was observed for triglycerides of carbon number M. 
Little change in carbon number occurred below or above those indicated. Determination of 
the fatty acid compositions showed that from a total of 91.1% unsaturated acid in the 
2-position of the starting triglyceride, a decrease only to 87.3% was observed m the 
corresponding portion of the interesterified product, indicating that this position had 
participated scarcely at all in the interesterification. and hence the highly specific nature of 
the enzyme. Comparison with the change in carbon number indicates a substantial sJuft m 
2*>leyl disatiirated triglycerides, from a mixture of distearyl and dipalmityl glycendes. to 
the corresponding 2-oleyl palmitvl stearyl glyceride. This was confirmed bv the composition 
of the various triglyceride species, calculated by the above-mentioned hypothesis and 
compared with the starting material. Change in triglycerides from starting material to the 
product triglycerides was as follows:- POP 26-13. POSt 9-22. StOSt 17-9. others 48-56. all 
percentages. 

^Ivmsof olive oil and 1 of eruric acid, dissolved in 2 parts of 60-80 petroleum ether 
were reacted for 3 davs at 30°C with 0.25 parts of the A. niger lipase precipitatedjmd wetted 
as before with 0.02 parts of water. From the product 55% triglyceride. 11% diglyceride. 
34% free fattv acid and traces of monoglyceride were recovered and separated. Pancreatic 
lipase analysis of the 2-position showed that 95% of the erucate residues present were in the 
1- and 3-positions. The amount of monounsaturated C* and C~ acids increased from nil in 
the olive oil to 0.S and 24.8 respectively in the triglyceride product, the principal additional 
changes beine z decrease from 77.2 to 56.3 in the amount of oleic acid present and from 
11.5 to 7.8% in the palmitic acid present. 

^Exlmple's was repeated using as the lipase Ceomchitm Candidum. This was grown on a 
medium containing as its principal ingredients yeast extract and olive oil. G. Candidum 
lipase powder waslsolated from the resultant broth by ultrafiltration and freeze-dmng and 
then precipitated onto kieselguhr with acetone by the method previously ^described. 

H parts of olive oil and 0.75 pans of linoleic acid, dissolved in 4 parts of 60-81T petroleum 
ether; was reacted for 3 days at 40°C with 0.25 parts of the C. Candidum bound lipase, 
previously wetted as described in the above Examples. * . 

In further tests the Example was repeated using either the same amount of stearic acid or 
the same amount of both acids together. Substantial linoleic acid incorporation took place 
both in the presence and absence of stearic acid which however itself remained 
uncombined. 

& 5 ports of each of shea fat and stearic acid were dissolved in 24 parts of petroleum ether of 
boiling range 60-80°C and reacted for 2 davs at 4G~C with 0.5 parts of A. ntger 
lipase/kieselguhr powder prepared by precipitation as previously described and U.IH parts 
of water. The product contained 34% triglvceride. 9% di glyceride. 54 % free fatty acid and 
traces of monogtyecride and unidentified material, probably gum. tcrpene esters and 
etcetera amounting to 3%. . ....-«• u i 

Analysis of the triglvceride product, recovered by molecular distillation, showed an 
increase in stearic acid'residues of approximately 15%. substantially *\W /C ) ™ ™™ 
appears in the I- and 3-positions. A decrease of palmitic (approximately 2%). oleic (H) /r) 
and linoleic (2%) acid residues also occurred. 

Example 13 . . ... or . — ... „ 

600 ems each of palm oil and commercial stearic acid containing fc>.S* L 1K:U were 
dissolved in 2&S0 ems of commercial hcxane and siirred in a closed vessel to exclude air tor 
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10 


15 


20 


25 


48 hours at 40°C with 100 gms of kieselguhr powder on which 60 gms of A. niger lipase was 
previously precipitated as described, the composition being previously wetted with 4.8 mis 

° f Tftebowder was removed from the reaction mass by filtration and the hexane evaporated 
to rive 1175 ems of crude interesterified fat mixture. 

From a portion subjected to molecular distillation at 185°C and 4 x 10 atmospheres. 
595 5 Ems of a distillate was recovered containing free fatty acid and traces of iPycsnaes, 
the residue containing 324.8 gms of triglyceride essentially free from fatty *« d ™ d j~-6 
of diglycerides. The fatty acid analysis of the triglyceride fraction of the : res due a mgrt 
with that of palm oil and the mid-fraction subsequently obtained, ro Table 6. in which its 
triglyceride analysis also appears. . . 

325 gms of the glyceride mixture was fractionated twice by crystallisation from acetone 
In thetirst fractionation the mixture was dissolved in 1216 gms <rf f^^g^^ 
cooled to (TC and held there for an hour, giving a crystaUised mass ; which after filtration and 
washing twice with S75 mis of acetone each time at 0°C, weighed 201.7 gins. This was 
™Ecffrom 1000.8 gms of acetone at 18*C and the filtrate combined with 2 w^es 
each of 88.2 gms of acetone at 18°C and evaporated to remove acetone from 113.5 gms ot 
mid-fraction^Wisting of 91% triglyceride and 9% diriycende -^S^J^^^ 
molecular distillation and the triglyceride component of the mid-fraction recovered m 8U7» 
yield by molecular distillation for fatty acid analysis as given in ™« *• ^ 
V The results show the enrichment of the 1- and 3-posmons w,th stearic aad occurs in the 
reaction mixture and that solvent-fractionation yields a nud-fraction ^which compare d wnh 
palm mid-fraction itself is enriched in steanc aad and consequently in the valuable PUbt 
and StOSt glycerides. 

TABLE 6 


10 


15 


20 


25 


Composition wt % 
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Fatty Acid 


Reaction product 


Triglyceride 
residue 


mid-fraction 


Palm 
Oil 


16:0 
18:0 
18:1 
18:2 

23.2 
38.2 
30.6 
8.0 

20.5 
44.5 
30.3 
4.7 

44 
5 

.40 
10 

Triglycerides 




S - Saturated 
U - Unsaturated 
L - .Linoleic 
O - Oleic 




SSS 

SSO 

SLS 

SUU 

Others 

13.4 
4.5 
12.5 
22.5 
3.7 



P - Palmitic 
St - Stearic 




StOSt 
POSt 
POP 

17.5 
20.1 
5.8 
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Example 14 

Example. 13. was repeated using palm mid-fraction instead of palm oil. the hcxane 
solution after filtration being held at 5°C for an hour, precipitating a mixture of free fatty 
acid and a.glyceride top fraction. After washing and combining the washings with filtrate 
5 evaporation of the solvent left a fatty residue consisting of glycerides and free fatty acid. 125 5 
gms of which was submitted to molecular distillation to remove free fatty add. 753 gms of 
residue were obtained containing 80% triglyceride and 20% diglyceride and were 
crystallised at 4°C from 755 gms of acetone, yielding 35 gms of a triglyceride mid-fraction 
containing 3.4% diglyceride. Comparison of the fatty acid analysis of this mid-fraction 
,10 product to the starting material showed a substantial fall in palmitic add from 54% to 10 
23.8% and a corresponding rise, from 6.9% to' 44%. in stearic add content. Small changes 
in the oleic and linoleic acid content also occurred. The product was shown to contain 
79.8% SOS. 2.9% SSO, 5% SSS and 12.3% other glycerides. Physical evaluation was 
carried out by determination of its stabilised dilatations, measured as described in British 
15 Patent Sperification No. 827.172 with the following results:- 1810. 1575. D*, 985. 15 
D JX , 630. D x < 325 and D*. 130. 

These physical data established the suitability of the product for use in confectionery. 

Example 15 

, 20 Purified pordnc pancreatic lipase was predpitated onto kieseleuhr by the method already 20 
described for Example 3. The powder obtained exhibited an activity of about 600 Units/gm 
and 0.35 parts were dispersed with 0.03 pahs of water in fatty reactants comprising 2} parts 
.of a mid-fraction of palm oil and 0.5 pans of myristic add, dissolved in 4 parts pet. ether 60 
to 80°C and agitated at 30*0. The reaction product contained 50% triglyceride. 19% 

25 - diglyceride. 31% free fatty acid and traces of monoolyceride. The triglyceride fraction was 25 
recovered and its fatty acid composition determined. By comparison with the palm 
-mid-fraction starting material, the myristic add content increased from 0.7 to 10.1%. while 
a decrease of palmitic add from 54.2 to 44.9 was observed. No substantial chanae in C, K 
*cids took place. Analysis of the 2-position of the triglyceride showed that 98%. of the 

30 incorporated myristate residues were present in the 1- and 3-positions. 30 

Example 16 

0. 25 parts of C.cylitidracae lipase supported on kieselguhr powder and previously wetted 
with 0.02 to 5 parts of water as described in Example 7. were dispersed in 2.5 parts of olive 

35 oil and 0.5 pans octanoic arid and agitated for 2 clays at 40°C. The product contained 51 % 35 
triglyceride. 15% diglyceride. 34% free fatty acid and traces of monoelvceride. The 
triglyceride fraction was recovered and its fatty composition determined. This showed an 
increase to 7.9% of Cr saturated add. Only minor changes were found anion's, hisher 
saturated and unsaturated acids, except for 18:1 acid, showine a decrease from 72.8lo 69% . 

40 WHAT WE CLAIM IS:- w 40 

1. Interesterification process in which fatty acid moieties of a reactant composition 
comprising a fat are rearranged in liquid phase by interesterification in the presence of a 
lipase enzyme interesterification catalyst and an amount of water to activate the enzyme. 

2. Process according to Claim I in which from 0.2 to 1% water is present bv weight of 

45 the reactant composition. * *" 45 

3. Process according to Claim 1 or 2 in which the enzyme is present in an amount from 
0.05 to 5% by weight of the composition. 

4. Process according to any of the preceding claims in which an enzyme is used which is 
specific in reactivity with respect to the glycerides interesterified. 

50 5. Process according to Claim 4 in which the enzyme is selected from one produced by 50 

RJiizoptts.. Ceotrichum or Aspergillus species. 
6. Process according to any of the preceding claims in which the enzyme is produced by 

Candida cytlhtdracae. Geotrichum tandidum* Rhizoptis delamar* Rhizopits arrhizus. 

Rhizopus japoniats or Aspergillus niger lipase. 
55 7. Process according to Gaim 1. 2 or 3 in which the enzvme is a pancreatic lipase. 55 

8. Process according to any of the preceding claims in which the reaction is carried out 
at a temperature from 20 to 60°C at which the enzyme is active. 

9. Process according to any of the preceding claims in which an inert support agent is 
present to farilitate distribution of the enzyme arid water. 

60 10. Process according to Claim 9 in which "the enzvme is dispersed on the support before 60 
use in the process. 

11. Process according to Claim 9 or 10 in which from I to 10% support agent is present. 

12. Process according to Claim 9. 10 or 11 in which the agent comprises diatomaceous 
earth, activated charcoal, alumina, glass, carboxymethyicefiulose or hydroxylaptite. 

65 13. Process according to any of the preceding claims in which the enzyme is recovered 65 
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V'KJeS accXg^any of the preceding claims in which the enzyme is distributed 
h fi"1^^?r£^ rf A fc t solvent comprises an allcane or 

5 . ^Toc^c^ 

'IrfroSa^rdSgtoaaim 16 in which the acid comprises steam add 
18 Process accordinf to Claim 16 in which the acid comprises bnoleic acid. 
10 19 Sa«rd£^o\^^ 

oalm cottonseed, soyabean or sunflower oil or a derivative thereof. . .. 

P 20 ' hSSXon&g to Claim 19 in which the fat comprises a m,d-fratton of pahn oj 
21. Process accordin| to any of Claims 1 to 18 in which the fat comprises a vegetable 

15 bU r? r ' Process for the preparation of l>disaturated-2-unsaturated glycerides from 
15 glSridL^maining af least P two unsaturated fatty acid moieties ^ an inte^enficajon 
IS according wany of the preceding claims in the Presence of a {a "£ 
add winTas catalyst a lipase enzyme which is specific >V ea ^™y tte 
r^Snfof the glycerides interesterified and separating a fraction comprising the 
20 esSg l^isaturateiM-unsaturated glyceride from the free J^ty acid 

23 Interestcrification process substantially as hereinbefore .described with reference to 

oils whenever interesterified by a process as claimed in any 

25 ° f 2? e Etll U t„rglyceride oils, interesterified selectively with respect to the 

*^-£55ff5^l«d and unelaidinised fat substantially free = from saturated 

30 44hSe5ed?af^ 
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